Thecrude chitin-glucan complex isolated from yeast bud scars by the methodof Bacon et al. was alternately treated with dilute alkali and acid to separate chitin and glucans. The respective content of chitin and glucan in the residual chitin preparation from the exhaustive chemical treatments was 83 % and 17 % by IR spectroscopy. The portion of glucans in the bud scars was constructed with (1 -3)-fi-D-/(l -6)-/J-D-glucans. A possible construction model for the yeast scar ring is discussed.
from several laboratories that most of chitin presents as a complex with glucans in the bud scars on the mother cells rather than in the birth scars on the daughter cells. However, little is known the microarchitecture of the complex in the yeast cell walls. This communication describes the structure of the yeast chitin-glucan complex in the bud scar region.
Materials and Methods
General methods. infrared spectrometer immediately after pressing a sample to KBr disc (0.4mm thickness) or after dryig the disc for 12 hr at 100°C under reduced pressure. Scanning electron microscopy was done in a Hitachi X-650 scanning electron microscopeat an accelerating voltage of 20 kV.
To whomcorrespondence should be addressed. treated with 3% acetic acid for 6hr at 75~80°C with stirring and worked-up as described above. The alternating treatments of the cell walls with the alkali and the acid afforded twelve more fractions as shown in Table I .
Methylation analysis. Each of the glucan fractions was methylated with dimsyl sodium in dimethyl sulfoxide by the method ofJansson et al.14) and total hydrolysis of the methylated glucans was done with 6m HC1for 1hr in a sealed test tube in which air was replaced with nitrogen.
After hydrolysis, each tube was opened and the hydrolyzate was neutralized with azeotropic evaporations as described previously.1 1} The residue was dissolved in water, reduced with sodium borohydride and peracetylated as described by Sloneker15) to afford a mixture of partially methylated glucitol acetates.
Results and Discussion An electron microgaph (Fig. 1A) indicates that the crude chitin-glucan complex prepared crab shells is shown in Fig. 2 with that of fraction M. The IR spectrum of fraction Mis almost identical with that of crab chitin which presents in the a-form as reported by Beran et al.9) and Grow et al. 18) In comparing the IR spectrum of crab chitin with that of the isolated yeast chitin, however, there are several differences in the NH deformation band at 3100 cm"1, in the CH stretching bands at 2970, 2940 and 2900 cm"1, and in the CH3 rocking band at 970 cm"1. It is of interest to note that the intensity at 2940 cm"1 decreases and those at 3100, 2900 and 970 cm"1 increase with increasing purification of yeast chitin.
The same fractional treatments of crab chitin caused deacetylation to yield partially deacetylated a-chitin with the degree of deacetylation19) of 10-15%, of which the IR spectrum still quite resembles that of crab chitin in the intensities of the CHand CH3absorptions.
The above observations suggest that fraction
Mis contaminated with cell wall glucans. In fact, glucan fractions were quite labile against acid, compared with chitin fractions. The extent of acid degradation of D-glucose in 6m HC1 at 100°C was 28% for 15min, 37% for 30min, 57% for 1hr, and 81% for 2hr as detected by GLC. This indicates a certain Fig. 3 . The Relation of the Ratio of the Absorbance of the Band at 3100cm"1 to That of the Band at 2940cm"1 (A3100/A2940) against the Content of Chitin in Glucan.
-O-, after pressing; -#-, after drying.
difficulty in analyzing glucose quantitatively in the presence of glucosamine by the hydrolysis method. Therefore, measurement of the content of chitin in a mixture of chitin and glucans was attempted by IR spectroscopy using the base line method.19 '20) To make a calibration curve (see Fig. 3 ), the ratio of the absorption bands at 3100 cm"1 to that of the band at 2940
cm"1 (^3100/^2940) was plotted against the Carbohydrate (%)
Glucosamine" Glucose5 Mannose5 Table II and the sugar composition of these fractions analyzed by GLCis also shown in the same table. The final fraction Mcontained chitin and glucans in the ratio of83 : 17. This ratio agreed well with those reported for chitin isolated from exhaustive digestion21} of the crude chitin-glucan complex by exo-/?-glucanases and for the chitin preparation obtained by a sequential treatment22* of yeast hyphal wall with alkali and HNO2. The IR spectrum of 80% crab shell chitin in yeast glucans is very similar to that of fraction M.
The above observations and the result from the yield offraction Msuggest that it is difficult to isolate yeast chitin in a pure form from yeast cell walls.
Chemical analyses (see Table III) further extraction with acid and alkali. Therefore, a characterization for the linkages of chitin and glucans in inner core was not achieved, although, Sietsma and Wessels proposed21} covalent linkages between chitin and /?-glucans (in the inner core) because of its high resistance to alkaline degradation. However, the presence of protein and glucosamine in most of the liberated glucans suggests that in inner core, certain covalent linkages might be present between chitin and glucans through amino acids or glucosamines as well as in outer core.
